High genetic diversity and distribution of Bubu-DQA alleles in swamp buffaloes (Bubalus bubalis carabanesis): identification of new Bubu-DQA loci and haplotypes.
In this study, genetic diversity analysis of MHC class II-DQA locus helped in identification of 25 new Bubu-DQA nucleotide sequences in swamp buffaloes (Bubalus bubalis carabanesis, Bubu). Phylogenetic analysis revealed the distribution of the buffalo DQA sequences in two major clusters of DQA1 and DQA2 genes, sharing common lineages with corresponding cattle alleles, possibly due to trans-species evolution. However, a highly divergent sequence, Bubu-DQA*2501, homologous to cattle (BoLA) DQA3 allele, was identified, indicating the existence of an additional locus; putative DQA3 in buffalo. PCR-RFLP analysis revealed extensive duplication of DQA locus in swamp buffaloes, sharing DQA1, DQA2, and DQA3 alleles in different combinations in duplicated haplotypes. Higher dN than dS values and Wu-Kabat variability at peptide-binding regions in Bubu-DQA indicated high polymorphism with balancing selection. Levels of genetic diversity within DQA sequences and duplication in a small population of swamp buffalo indicate the genetic richness of the species, important for fitness.